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Abstract

A simple Loop Heat Pipe with a single evaporator and condenser was tested and
modeled with two different working fluids: ammonia and propylene. While ammonia
exhibits many desirable heat transfer characteristics, its freezing point is too high to
prevent freezing in the condenser lines during a safing mode on a satellite platform.
Consequently, propylene makes a good compromise since it has a lower freezing point
and relatively good heat transfer properties. A test program was developed to compare
the performance degradation of a propylene LHP versus an ammonia LHP.

The performance of the propylene LHP was characterized by a series of tests with
heat loads of 10 to 200 watts placed on the evaporator. The ammonia filled LHP was
tested with heat loads of 10 to 800 watts to the evaporator. The removal of those heat
loads occurred at sink temperatures on the condenser ranging from -10°C to 20°C. The
LHP was also tested in a horizontal and a vertical orientation.

The steady state and transient performance data of the LHP was used to validate a
nodal network model of the device. A comparison of the evaporator temperature as a
function of evaporator heat load was made between the model predictions and collected
data.
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